Background: Medical nutrition therapy is the cornerstone of managing type 2 diabetes mellitus. Meals that are modified to suit diabetes should be culturally acceptable, retain palatability and conform to the energy requirements of diabetes. The objective of this study was to find if the dietary patterns of Sri Lankan type 2 diabetes patients have changed from the traditional serving characteristics to align with dietary recommendations of diabetes, while retaining palatability and cultural acceptability. Methods: A cross-sectional survey was performed at a multi-ethnic, tertiary care diabetes facility in Sri Lanka. Fruits, vegetables, starch, pulses, dairy and added sugars in diet were assessed with portion size estimation using a 24-h dietary recall according to standard methods. Results: The meals consumed by participants were "traditional" and retained palatability. Rice contributed to 93% of the starch-based food types. Ninety-two percent consumed starch in excess of the daily recommendation. Fruit and vegetable consumption was 1.3 and 2.8 servings per day, with 33% failing to consume any fruit. Seventy-four percent and 65% of participants failed to consume the minimum daily recommended number of fruit and vegetable servings. Only 1% of participants consumed added sugar.
Background
Medical nutrition therapy is an essential component in the management of diabetes and probably of value in reducing new complications. Therefore, it is essential to know the dietary patterns of diabetes patients.
The Asian region is currently in the midst of a diabetic pandemic, and it is believed that dietary patterns are partly responsible for this. Rice is the principal staple of the Asian diet, and other carbohydrates are consumed in lesser quantities. The high consumption of white rice is thought to increase the incidence and prevalence of diabetes [1] . A recent meta-analysis has shown clear evidence that higher consumption of white rice (with a high glycaemic index) increases the incidence of diabetes in Asian populations [2] .
Sri Lanka has a population of 21 million and a rapidly increasing burden of diabetes. The current prevalence of diabetes is estimated to be 10.3% with a projected prevalence of 13.9% for the year 2025 [3] . The increase in prevalence is seen in both rural and urban areas [3, 4] .
The joint position statements by the American Diabetes Association (ADA) and the European Association for the Study of Diabetes encourage the development of treatment plans centred on racial and ethnic differences. However, this recommendation seems to be poorly adhered to partly because many communities exclude culturally relevant food from dietary counselling and thereby effectively preventing the patients from sharing the same food as the rest of the family members [5] . Carbohydrates comprise the bulk of the energy requirement of any meal and are contributed by the consumption of cereals, pulses, fruits and vegetables, and the ADA encourages such varied sources of nutrition [6] . The Asian diet in general and Sri Lankan in particular is a high-carbohydrate low-fat diet.
The traditional Sri Lankan diet consists of threefourth plate of rice topped up with several curries. The use of fresh vegetables or fruits in isolation is rare, and the average day is centred on the 3 main meals of breakfast, lunch and dinner.
Jayawardena et al. showed a clear predominance of starch and added sugar in the Sri Lankan adult diet with very low consumption of fruits, vegetables, pulses and dairy [7] , in spite of Sri Lanka producing an abundance of fruits, vegetables and pulses.
A particular problem encountered in a multi-racial, multi-cultural community is the translation of the energy requirements from each food category, expressed as proportion of the daily energy requirement, in guidelines into the everyday parlance of the patient.
The aim of this study was to find if the dietary patterns of a cohort of Sri Lankan type 2 diabetes patients have changed significantly from the traditional serving characteristics to suit that of diabetes following counselling, while retaining palatability cultural acceptability.
Methods
One hundred and twenty-three randomly selected type 2 patients with diabetes, attending the diabetes facility at Teaching Hospital, Peradeniya, Sri Lanka, between May and August 2014, were recruited for this study. The diabetes facility caters to over 2,000 type 2 patients from a multi-ethnic background, and a sample size of 123 was deemed adequate for the population. Ethical review for the study was obtained from the Ethics review committee of the Faculty of Medicine, University of Peradeniya. At time of recruitment, verbal consent was obtained from the participants and was formally recorded. An information sheet outlined the objectives as well as how the data would be used in anonymity for research purposes. Inclusion criteria included age more than 18 years, type 2 diabetes mellitus for over 6 months and having had formal nutrition counselling by a trained nurse in diabetes. Exclusion criterion included the inability to give consent due to physical, verbal or intellectual impairment.
Procedure
Two independent interviewers performed a 24-h dietary recall on the recruited patients. The data was recorded onto a preprinted format, which allowed either weight of the portion or size of the portion using the methods described below to be entered. The gathered data from the 2 interviewers were compared at the end of the day, and if there was any discrepancy, the patient was reinterviewed on another day. The patients were asked to recall what they ate during the preceding 24 h in chronological order. The interviewers used common household utensils such as plates of varying sizes, bowls, cups, spoons and glasses to determine portion sizes. These were available in a variety of sizes for patients to go through and determine which best reflected their portion size. In instances that patients were able to recall weight of their portion, this was recorded. Common foods such as rice and curries were available within the interviewers' room and the patients were asked to serve their usual portion size onto a plate, and the weight of the portion was recorded. This was then compared with the portion size they had recalled using the common household utensils.
All the foods recorded from the 24-h dietary recall were categorized under seven categories: (i) cereals or equivalents (starchy food), (ii) vegetables, (iii) fruits, (iv) meat or alternatives, (v) pulses, (vi) dairy and (vii) added sugars.
Portion size determination
Data from the dietary recall was assigned to one of the seven categories mentioned above. In cases where the food were a mixture several food types, they were disaggregated and the component ingredients assigned to one of the seven categories mentioned above. Similar method was used in a previous survey on a similar cultural background [7] . The weight of the food in grams divided by the weight of one portion in grams or the amount in household measures (cup, spoon) divided by amount of one portion depicted in household measure was used to determine the amount of portions consumed in each food category. The number of portions thus determined in each category was then totaled and divided by the number of participants to calculate the mean number of portions consumed for a specific category. The mean number of portions was then analysed to reflect their relationship to national guidelines by gender.
Using the dietary recall, the mean number of servings consumed at each meal for the seven food categories was recorded. These were breakfast, morning snack, lunch, afternoon snack and dinner, respectively. The food types that contributed to the daily carbohydrate consumption were totaled, and the fraction derived from the main staple (rice) was calculated. The palatability and cultural acceptability of the food consumed was recorded from the respondents as either acceptable or not.
Data analysis
The data analysis was conducted using the Statistical Package for the Social Sciences (SPSS, version 20) for Windows. A p value of 0.05 was used to determine any statistically significant difference.
Results
One hundred and twenty-three patients with type 2 diabetes were enrolled. There were 43 (35%) males and 80 (65%) females. The mean ages of the male and female participants were 57.8 and 55.2 years, respectively. The mean BMI of the males and females were 24.39 and 25.2 kg/m 2 , respectively. Ninety percent of the study population was Singhalese with the remaining 10% comprising Tamils and Muslims. The socio-demographic profile of the study population is shown in Table 1 . All participants of our study consumed a portion-restricted traditional meal, and there were no instances of meals that were culturally alien.
The mean daily consumption versus recommended intake
Ninety-two percent of all diabetes patients (93% of males and 91% of females) exceeded the lower recommended value of 6 servings of starch per day, and 43% of all participants (53% of males and 38% of females) exceeded the upper recommended value of 11 servings per day. Twenty-five percent of the men consumed more than 14 servings of starch per day, but only 6% of the females exceeded this value.
The mean daily consumption of fruits and vegetables were 1.3 and 2.8 servings. Only 27% of the participants (25% of males and 27% of females) consumed the minimum recommendation of 2 servings of fruits per day, and only 45% of the participants consumed the minimum recommendation of 3 servings of vegetables per day. At least 62% of the study population consumed the recommended 2 servings of meat or alternative while consumption of pulses meeting the recommended 2 servings was only in 38% of the population. No dairy products were consumed by 23% of the sample. Consumption of added sugars was minimal with a mean consumption of 0.1 serving per day.
Cereals or derivatives of cereals accounted for the major portion of the carbohydrates among Sri Lankan diabetes patients. The 10.5 servings of starch were evenly distributed between breakfast, lunch and dinner by 3.3, 3.5 and 3.2 servings, respectively. The morning and evening snacks accounted for 0.3 and 0.5 servings of starch only. Vegetables and fruits were more abundantly used at lunch compared to breakfast or dinner. The study did not record the type of rice consumed by the participants. The breakdown of the number of servings of the seven food categories between the main meals is illustrated in Table 2 .
Of the individual food types that contributed to daily carbohydrate intake (cereals, bread, traditional cerealbased food and pulses), the proportion contributed to by the staple, rice was 93%. This is the single largest component of the diet in keeping with the traditional eating habits. None of the patients reported issues of palatability of the meal in modifying it to suit diabetes.
Discussion
The Sri Lankan traditional dietary pattern is centred on the 3 main meals of breakfast, lunch and dinner. It is customary to have tea with added milk on waking up and 2 other snacks in mid morning and afternoon. The traditional meal consists of three fourths of a plate of rice and the remainder consisting of vegetables and meat in the form of curries [7] . Fresh fruits are often used for dessert, and the traditional use of uncooked raw vegetables is rare.
Adult non-diabetic Sri Lankans on average consume 14.1 servings starch daily. National and international guidelines recommend 6-11 servings of starch per day, for healthy adults. The mean daily consumption of fruits and vegetables is low (0.4 and 1.7 servings, respectively), well below the recommended 2 and 3 servings per day [7] . National data reflect an upward trend in the per capita consumption of rice, from 86.8 kg in 1973 to 116 kg in 2007, with 90% of the consumption being white rice [8] .
In most instances, there is no specific set amount of carbohydrates and other food types for diabetes, but these should be individualized and should fall within the recommendations made for healthy non-diabetic adults [6] . Most guidelines including the Sri Lankan national guidelines recommend the lower value of the recommendation intended for healthy adults. In our study, the mean daily consumption of starch alone was 10.5 servings (SD 3.6), fruits 1.3 servings (SD 2.2), vegetables 2.8 servings (SD 1.56) and pulses 0.83 servings (SD 1.1). A comparison of our results with the national and international guidelines for healthy adults is given in Table 3 .
However, we found that 92% of the participants still exceeded the recommended 6 servings of starch per day and that 43% exceeded the upper margin of 11 servings. Little evidence is available on the effect of rice consumption on the outcomes of diabetes and blood glucose control in established diabetes. However, the available evidence suggests high carbohydrate will increase postprandial blood glucose and triglyceride levels and promote weight gain [9] . In the present study, we found a very high reliance on the staple rice for the daily requirement of carbohydrate in keeping with findings of Jayawardena et al. although the number of mean servings had decreased from 14 to 10.5. This is probably culturally mediated, and health education seems to have been only effective in reducing the portion size. Table 4 illustrates the percentage of participants together with the number of servings consumed from each food category and its relevance to accepted guidelines.
We observed a considerable improvement in the consumption of fruits and vegetables with an average daily intake of 1.3 and 2.8 servings, respectively. However, this still fell short of the recommended minimum of 2 and 3 portions of fruits and vegetables, with 33% not consuming any fruit and 4% not consuming any vegetable. However, the benefits of adding both these components to a traditional rice meal have shown beneficial effects on diabetes control.
Kameyama et al. found that addition of vegetables to white rice-based meal reduced the postprandial glucose in healthy Japanese men [10] . These meals were considerably similar to the ones we encountered in our study population.
Similarly, consumption of a high-fruit diet showed a tendency towards improvement in HbA1C, and the addition of beans to rice showed an improvement in postprandial glucose in patients with type 2 diabetes [5, 11] . Hettiarachchi found the glycaemic response of rice-based Sri Lankan meals to be lower in the presence of fibre [12] , a constituent of both fruits and vegetables.
There is an encouraging trend towards the use of more fruits and vegetables albeit a large fraction (74% and 65%) still not consuming the recommended daily minimum. We did not look into the causes that limited the use of these 2 components. This is indeed surprising as both these components are readily available. However, the seasonal variation of availability, the high prices of some fruits may contribute to the low consumption [7] . This may be particularly true in our study as the participants were mostly from a semi-urban background. Consumption of added sugar had decreased from 3.5 servings a day to 0.1 serving with counselling. Therefore, the exact reason for the low consumption of fruits and vegetables still remains unclear.
On the other hand, all our patients found their meals to be culturally acceptable and retain palatability while being adapted to suit diabetes.
A particular problem encountered in counselling is the translation of the energy requirements from each food category, expressed as proportion of the daily energy requirement, in guidelines into the everyday parlance of the patient. This is made more difficult due to cultural and ethnic differences in diet even among patients in the same locality. Therefore, we stress the need to develop local dietetic committees that could translate guidelines into measures of locally sourced food groups for everyday care of diabetes.
Conclusions
We confirm that the diet consumed by a majority of diabetic patients in our study was a portion-restricted version of the typical, locally sourced Asian diet that could still be shared with the rest of the family.
However, there is an excessive consumption of starch with rice predominance with poor consumption of fruits and vegetables. Portion restriction of rice and encouraging larger portions of fruit and vegetables as sources of carbohydrates and other micro-nutrients may improve the quality of the diet while retaining its traditional composition in this population. 
